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Introduction
Many studies have established that dementia is a risk
factor for falling in older people [1–3]. This is complicated
by a higher incidence of falls requiring medical attention
in people with dementia [4,5]. Why older people with
dementia are more likely to fall is not clearly understood.
Falls have been associated with the type of dementia,
either dementia with Lewy bodies or vascular dementia
[6,7], as well as the presence of Parkinson’s disease [6].
Falls in people with dementia have also been associated
with the level of functional impairment. Greater
impairment of activities of daily living [6], higher levels
of mobility and more difficult care status [4] have all
been associated with falls in people with dementia. Other
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factors include a history of falls [4,6] and older age [6].
At this stage, it is not clear whether falls in older people
with dementia are related to deterioration in physical
and perceptual function, or to greater risk-taking
behaviour because of cognitive decline. It may be that
both these factors lead to the increased risk of falls in
people with dementia.
Only one study has investigated a multifactorial fall
intervention in people with dementia [8]. The
intervention did not reduce the fall rate in the
intervention group compared with the control group,
but compliance with some elements of the intervention,
such as  medicat ion changes ,  environmental
modifications and exercises, was below 65% [8], and
this may have affected the results. A small number of
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studies have investigated the feasibility of particular
falls-prevention strategies for older people with
dementia in residential care settings or hospital settings
[9–11], but these studies have not used falls as an
outcome measure. They suggest that strength, balance
and flexibility training [9,12] are useful strategies to
modify particular fall risk factors. One study found that
individuals with lower cognitive function did not
respond to falls-prevention activities as well, but had
fewer hip fractures [13]. At this point, effective methods
to prevent falls in older people with dementia have
not been established.
On a practical level, it is difficult for people with
dementia to access mainstream falls-prevention services
because of difficulties initiating and maintaining
purposeful activities [11], as well as problems travelling
to services. Overburdened carers have little time to
organise frequent trips to therapy and/or carry out
extensive home exercise programmes. These problems
are likely to be exacerbated in migrants who either
have English as a second language or poor fluency in
English.
The experience of migration for those from culturally
and linguistically diverse backgrounds can have a profound
effect on the way health information is sought [14].
Early experiences when migrating to Australia can be
challenging, leading people to socialise within their own
culture and limiting their opportunities to gain fluency
in English. In later years, if they find themselves in a
caring role, poor English language fluency and
reluctance to seek health information leaves the carer
with considerable difficulty accessing and navigating the
available health services [14].
The aim of this study was to assess the feasibility and
effectiveness of a falls-prevention programme for older,
community-dwelling people with dementia from a
predominantly Italian background.
Methods
The falls-prevention programme was embedded in a
healthy lifestyle dementia respite (HLDR) programme,
an innovative approach to supporting people with
moderate to severe levels of dementia living in the
community, and their carers. Respite was combined with
preventative-health programmes and delivered to older
residents in Australia and predominantly of Italian
background. This care was designed with an
understanding of a client’s culture, in order to work in a
culturally sensitive way. Transport was provided for
clients to and from the programme, as all clients and
most carers were unable to drive a car or access public
transport. Generally, clients attended 1 day per week,
but in the rare situation when carers needed extra
support, clients attended more frequently.
Subjects
During the 15-month pilot project, 67 clients entered
the HLDR programme (Figure 1). Two subjects were
excluded from the study, as they only attended on one
occasion and one subject did not wish to participate in
the falls-prevention aspect of the HLDR programme. This
withdrawal resulted in 64 people consenting to
participate in the project. Subjects were eligible for
inclusion in the programme if they were community
dwelling, at least 50 years of age, had a history of
dementia (confirmed by carer, doctor or health
professional), lived locally to the HLDR programme and
were medically stable to allow attendance at a
community-based programme. Potential participants
were not excluded for other existing conditions; rather,
these were assessed as part of the participant’s falls-risk
profile. The purpose of the falls-prevention programme
was explained to all clients and their carers at an initial
assessment in their home. All subjects and/or their carer
gave written informed consent to participate in the
programme. A culturally appropriate language assistant
was present for all initial assessments in the home. This
study had approval from the University of South
Australia’s Human Research Ethics Committee.
Falls risk assessment and intervention
At the initial assessment, medical history, medication
use and the number of falls in the last 12 months was
established. Once people started to attend the HLDR
programme, a centre-based falls-risk assessment was
carried out by a physiotherapist or a physiotherapy
student under the guidance of a physiotherapist.
Figure 1. Subjects’ movement into and out of the study.
67 clients entered healthy lifestyle dementia
respite programme over 15 months
2 clients only attended on one occasion
1 client refused falls-prevention programme
11 subjects moved to residential care
7 subjects left the programme
7 subjects died
7 subjects had not completed 6 months
on programme
32 6-month follow-up data
64 subjects baseline data
Intervention:
Falls-prevention programme
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Ten physiotherapy students assisted on the programme
over the course of the pilot work. All students had a
training session with the supervising physiotherapist
prior to commencement of assessments, and students
were supervised while assessments were being
performed. The falls-risk-assessment procedure was
developed from recommended guidelines for falls
prevention in older persons and adapted to be relevant
to older people with dementia [15]. It included
assessment of balance, conditioning, lower limb muscle
strength and cognitive function (Figure 2) [3,16–20].
The Berg Balance Scale (BBS), a 14-item valid, reliable
test of functional balance was used to evaluate balance
[16,21]. Scores for the BBS range from 0–56, with a
0 score suggesting very poor balance and someone who
is unable to sit unsupported. Conditioning was
evaluated using the 6-minute walk test (6MW), a valid
and reliable test of exercise capacity in older people
[19,22]. Manual muscle testing in a seated position was
used to assess lower limb muscle strength of hip
abductor [23], knee extensor [24] and ankle dorsiflexor
[25] muscle groups, bilaterally. Lower limb weakness
was considered to be present if one or more muscle
groups were graded less than 5 on the Oxford Scale [26].
The Mini Mental State Examination (MMSE) was
used to assess the level of dementia [20]. Language
assistants, usually bilingual care workers, were present
to assist where necessary during all testing in the
programme.
Information from the home-based assessment and
centre-based falls-risk assessment were combined to
develop an individualised falls and injury management
plan for each client. These plans included strength,
balance and mobil i ty exercises faci l i tated by
physiotherapy students under the supervision of a
physiotherapist. Resisted lower limb strengthening
exercises of the hip abductors and extensors, knee
extensors and ankle dorsi and plantar flexors using
Velcro ankle weights were carried out, as well as balance
exercises while standing, and walking for set times or
distances. Foot health was attended to by review of
footwear and regular podiatry visits. Referrals to general
practitioners were made, and families were consulted
regarding medication, dizziness, vision assessments,
footwear issues, walking aids and any other factors
considered relevant to safe mobility. Language assistants
were available to help with the exercises and foot health
reviews as required.
When the clients were collected by care staff each
week, carers were asked about any falls that had
occurred in the last week and this was recorded in a
daily log book.
6-month assessment
After 6 months, subjects were reassessed using the same
falls-risk-assessment procedures. Only fall status,
cognitive function (MMSE), balance (BBS) and aerobic
capacity (6MW) were analysed to evaluate the outcomes
of the pilot project. While lower limb muscle strength
measures were used to guide exercise interventions,
manual muscle testing was not used as an outcome
measure because it has been shown to have poor
sensitivity as a measure of change [27].
Data analysis
The distribution of data for the MMSE, BBS and 6MW
were examined and paired t tests or Wilcoxon signed
rank tests were used, as appropriate, to assess change
over 6 months. People who reported one or more falls
in the last 12 months were classed as fallers at baseline,
people who reported one or more falls during the
6-month falls-prevention programme were classed as
fallers at the 6-month evaluation. Fall status at each
assessment was compared using the McNemar test form
of the Chi-squared analysis. Alpha levels were set at
0.05 for all tests. Data were analysed using SPSS version
11 (SPSS Inc, Chicago, IL, USA).
Results
Subjects
Twenty-one of the 64 subjects who enrolled in
the programme were female. The subjects had a
mean age of 79.6 ( 7.4 years (range, 53–93 years).
The mean MMSE score was 13.0 (  7.4 (range,
0–27). Thirty-two clients (50%) reported one or more
falls in the last 12 months. Most of these (22/32)
reported two or more falls in the last 12 months. Two
subjects were wheelchair bound and 32 (50%) used a
walking aid.
6-month follow-up
Of the first 64 subjects to enter the programme, 6-month
evaluation data were available for 32. Six-month
evaluation data were not available for the other 32
subjects because 11 subjects had moved to residential
care, seven left the programme for a variety of reasons,
seven had not completed 6 months on the programme,
and seven had died. The 32 subjects at 6-month
evaluation were mostly males (69%) and had a mean
age of 78.1 (  8.3 years and a mean MMSE score of
14.4 ( 7.4. There were no significant differences between
baseline and 6-month measures for the number of
fallers, balance (BBS), cognitive function (MMSE) or
aerobic capacity (6MW) (p > 0.05) (Table). It was
encouraging to note that 17 people (53% of subjects
with 6-month data) were classed as fallers at initial
assessment but only 12 people (38%) had falls over the
subsequent 6 months in the programme. In a group of
people with a progressive disorder, this may be viewed
positively.
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1. Medical Hx:
1. Diabetes  Y  N
2. Joint replacement  Y  N
3. Cerebrovascular disease  Y  N
4. Arthritis  Y  N
5. Hypertension  Y  N
6. Parkinson’s disease  Y  N
7. Dementia  Y  N
8. Other  Y  N
2. Medications:
Medication list
1.
2.
3.
4.
5.
6.
Diuretic  Y  N
Sedatives/ hypnotics  Y  N
Digoxin  Y  N
Neuroleptics  Y  N
Antidepressants  Y  N
4 or more medications  Y  N
3. Mobility:
a) Use of walking aids?
Indoors? Outdoors?
1. None  1. None 
2. Walking stick  2. Walking stick 
3. Static/rollator frame  3. Static/rollator frame 
4. 3/4 wheeled walker  4. 3/4 wheeled walker 
5. Traymobile  5. Scooter 
6. Other  6. Other 
b) Difficulty with:
1–2 steps?  Y  N
Flight of stairs?  Y  N
4. Falls history:
Fallen in the last 12 months?  Y  N
How many times?
5. Balance:
Berg Balance Scale [16]
Item description Score (0–4)
1 Sitting to standing
2 Standing unsupported
3 Sitting unsupported
4 Standing to sitting
5 Transfers
6 Standing with eyes closed
7 Standing with feet together
Figure 2. Falls Risk Assessment and Management Form [3,16–20]
Item description Score (0–4)
8 Reaching forward with outstretched arm
9 Retrieving object from floor
10 Turning to look behind
11 Turning 360$
12 Placing alternate foot on a stool
13 Standing with one foot in front
14 Standing on one foot
Total      /56
a) Feet together Eyes open  Y  N
Eyes closed  Y  N
Does the client stand with their feet together for < 30 secs?
b) Single leg stance L  Y  N
R  Y  N
Does the client stand on each leg for < 5 secs?
c) 180$ turn  Y  N    (Simpson turn)3
Does the client take > 5 steps?
d) Tandem steps  Y  N
Is the client unable to perform 5 consecutive tandem steps?
Figure continued on page 24
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6. Timed up and Go test [29]:
Unable to complete in less than 20 seconds  Y  N
(stand from chair, walk 3 m, walk back and sit in same chair; normative data: 75 years = 8.55 secs, fallers 20–30 secs)
[30]
.
Gait details:
7. Muscle testing:
Hip abductors
Quadriceps
Ankle dorsiflexors
Other musculoskeletal problems (note if pain-inhibited):
8. Six minute walk (m) [19]:
9. Other issues:
Details:
Vision Wears bifocals, last eye check, cataracts, etc?
Dizziness Has frequent sensations of dizziness, spinning, light-headedness or vertigo?
Footwear Fits poorly, slippery soles, heels too high, worn or old shoes, shoes difficult to do up, etc?
Feet Foot pain leading to antalgic gait or abnormal gait, painful corns or calluses, long
toenails, gross sensory loss in both lower limbs, foot swelling, bony deformity, etc?
Continence Do continence issues impact on mobility?
Nutrition Decreased calcium intake, 3 meals/day; do they appear frail?
10. Mini mental test [24]:
Item Score Max
What is the: year? season? date? day? month? 5
Where are we: state? country? town? centre? floor? 5
Name three objects. Repeat. 3
World backwards. 5
Recall 3 objects. 3
Name a pencil & watch. 2
Repeat “no ifs, ands or buts.” 1
Follow three stage command:
Take a paper in your right hand, fold it in half, and put it on the floor. 3
Read and obey the following “Close your eyes.” 1
Write a sentence. 1
Copy design. 1
Total          /30
Changeable risk factors for falling
Comments
Medications
Walking aid review
Balance
Strength
Deconditioning
Postural hypotension
Vision
Action plan
Y Detail
Review by GP 
Mobility Aid 
Individual exercise programme 
Group exercise programme 
Education/advice to carers 
Other 
Figure continued from page 23
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Feasibility of programme
The exercise programmes used in this study were tailored
to the client group, based on an exercise programme
demonstrated to be effective in older women [23]. Most
exercises were common everyday tasks without complex
steps and were closely supervised to allow for difficulties
the clients had with motor planning, concentration and
selective attention. Some clients were able to manage
aspects of their exercise programme in a small group
(maximum, 4 people) and enjoyed the social aspects of
the group. Other clients required individual attention
in a relatively quiet environment to be able to attend to
the exercises.
Close liaison with relatives was required to ensure
that footwear changes, vision checks and medical
reviews happened. At times, the HLDR programme
facilitated these processes with transport or language
assistance. In this group of clients, it was difficult to
persuade high-risk individuals to use hip protectors.
In general, the clients co-operated happily with the
assessments and exercise components of the programme.
Discussion
A feasible method to deliver falls-prevention services to
older culturally and linguistically diverse people with
dementia has been developed. By embedding the
programme within a day respite service, issues around
transport and language barriers could be avoided and
the service was part of a system that reduced the burden
for carers, rather than increasing it. Modification of
established falls-prevention exercise programmes was
required, but these modifications were mostly related
to reducing group size or increasing levels of supervision.
This pilot study did not demonstrate statistically
significant changes in the number of people who fell
over a period of time. However, it was encouraging that,
for those participants for whom both falls history for
the last 12 months and 6-month prospective falls data
were available, fewer people fell during the 6-month
intervention period. It is acknowledged that two
different falls periods have been compared (12-month
recall of falls and prospective 6 months of falls
monitoring). Overall, this study provided interesting
results and an example of evaluation of clinical practice
in falls prevention. However, this approach did have
limitations. With only 32 subjects in the pre- and post-
test, it is likely that the study was underpowered. Also,
there was no control group, and assessors and subjects
were not blind to the intervention. There is a need for a
randomised controlled trial to be carried out to
investigate the efficacy of this model of falls prevention
in older people with dementia.
There were other useful benefits of the falls
prevention activities in the programme. By addressing
mobility problems, quality of life was maintained,
decreasing the burden of care for carers, and, at times,
a reduction in challenging behaviour was reported.
Studies that have investigated walking programmes in
nursing home residents have also reported similar
positive effects such as a reduction in aggressive
behaviours and improved communication [28,29]. The
positive effect of exercise on cognition in older people
has been documented in another study [30], and, in
the current study, subjects had no decline in their
MMSE scores. Other benefits accruing from the project
included physiotherapy student assistance increasing
the workforce available to deliver the falls-prevention
assessments and exercises, as well as providing the
physiotherapy students with practical experience in
aged care.
Further research on the characteristics of fallers with
dementia is needed. Research related to specific problems
with the spatial and sequencing aspects of motor tasks,
risk-taking behaviour and the impact on carers warrant
further investigation.
Conclusion
A practical, feasible model for delivering falls prevention
to people with dementia has been developed. However,
the effectiveness of this model has yet to be established,
given that there was no significant change in the
proportion of clients who fell.
Table. Baseline and 6-month scores for the Mini Mental State Examination (MMSE), Berg Balance Scale (BBS),
6-minute walk test and faller status (n = 32)
Outcome measure Baseline 6-month follow-up p
MMSE* 14.4 ( 7.6 14.9 ( 7.0 0.58
BBS
†
45.0 (15.5) 44.5 (13.5) 0.39
6-minute walk (m)
†
130.0 (118.0) 176.0 (124.5) 0.27
Faller
‡
17 (53%) 12 (38%) 0.27
*Analysis by t test, mean ( standard deviation; †Wilcoxon signed rank test, median (interquartile range); ‡McNemar’s r2 test.
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